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1 

&»©s»aa*^ai: N 

*.fc*y-=>^yr*Bfc**bT*6, R7U- 

-^T^T^afct, 15137^ 7^>b^©^2*©# 

©M©«tt«*rtfctttt"e, «H3 2*|Riai605 , fe©!B 

i J««•ft^aJR1■*fci^>o«»»JR4^3|B^•efllJ5^s'^^T^^5 

£ k £#$t k 1- * Wftx > * ;u 7 n 7 fin. 

tis sm£&^®&v* 'J -- >7*3=- v 7**S*JRg b 

7D7H*o 

[»**3] Suf37y-->7*5 1 y7^a#&ojiT 

M-etbizt zimt r s m &m 2 1 §3«©saj ? > * 

;i/7n7§y|„ 

t&Etj-r 5 fe»ottta*S6Hfc* LTH 5 d k k 
>*;i>7n7>&£. 

[»*« 6 ] mBtft(b?J&&W » x y CfflKMtS 

«91 5 icfB«©mi&7 r >^ ;i/ 7 d *8*. 

7 ] S5I37 y -= > 7^ >y 7&Sl# 2 #RS 
■rfcfltfjU R2*fii:Ii&*^ *©Sit¥ffifctt-*-** 
fc, SilGM&j«fl'k*»6.ttSCk*4«Rkl- 

1 {Cl3«CDmi)5 ; >^;U7D7^o 

^>>7'©^ 1 SttTftt*¥iI»J««-*ffl* U 7 D v *, 
> 7'©^ 2 ©pgT- ti 2 # ft £ tfciTJ 1 3 C k £#g£ k 
**»»I7CE«©«l&r>*;U7n*8Jl. 

msgi 9 ] netg i &nt# 2 j^omeaoMM 
# 2 « suib 2 #©#©!&£ 

7Ds/^>^±»&fcsck£^kt3Ii:£«8fcf3« 
©Sft-r > * ;i/ 7 d 7 SH. 

[at $9 1 0 ] mm&m^m±, twa?*?*:/^ 

S#»t«3Sb&ii:6tta-i-S*^«-fe>1?-4»63SiS 
c k k 1 z iff*iJt 6 fc83«©*fi7*> 7 ;U7 d 7 

B 

#k©jgM£&£fc-f SJftft-fe >-y-#S^?.!fe?.C k£& 
Witt&nxmBlz 83«©«1&7* > 7 ;v 7 d 7g§M„ 
[»*9U 2] gu§3&tU^i&#, 745*>b*©k 



(2) #H¥5-253251 

2 

*k©sM4tteB-*-s;fc»©«5i7w »*-*a*6*!* 

1 k fc^st k 1- 5 m&g 6 tia*o«»^ > * ;i/7 d 7 

[if #if l 3 ] 15137 A yrZ-mtftWtf&ffiZtitz. 

t ? % mmm. 6 £ !3«o©mi&^ > * a 7 u 7 . 

10 ■rfSfci^aAZ^D^^SilfcT^SClkS^ 

i:i-i,it^iinci3«©Si)7 J >^;i'7D7i§*o . 

[»«9I15] 8M3*4*«#2#|q]»»©3-&©* 

o % vw&mmftfrttiL z tz tbomm v ^ y 7 -t ^ s> 

a>*«*.T^*ifc*»«i:r6lll*ai 1 4£§3«© 
mitlT : >^;U7D7§M <> . 

[ft ^11 1 6 ] so!3'J>* < 1 1) 1 j> K #a*5, 

' S^tt© ft 3 # Affl ©aiif©#Hii iS^K*&ft5; 
k£^k-fS»#«2C!3i8©S!!)x>*;U7D7g 

20 

W*ai7] ^f^uffl^a^aftHic^bTv^a 

C k^^ht^sf *B 5 ti3«©«i&^>7;U7D7 
[if «JM 18] ;\i>y> T-^a t, 

3 fc »©3iitl^^@ kx 

jRe&nfcf ! -y7 , ^ai:**bT*t), K^^7^a# 

2 #[Sl5f ifr£tB7J bao^iS51i!j§M«^-&S ^c©©^ 

as«g^. x v> « r k t z> mm? > ^ ;u 7 n 7^ 

IBB&liTfcl»©-JK»4«l«-r**#»«-i:x ' 
"#©k, 

fu!37ns/->>?\a^i> h$:m^,7 r >^;i'7D7g|ftC 
.«!)(*B-*fc»©«lftJt*ai:t#bT*t), 5MS7*7 
y ^ 7 o >r> >^az hit, m 

137 ^ 5 ^ > h #sce* * tz t % tsisa mm 

4«iK1-4£»©#Sfe#*T^SCkfc*«Ri:1--6 7 
[if^S 2 0] ? -y 7mM(t^a^d^&5 ; >^;u7 
50 ftt>titz7az^yy'£3i^X. 



3 

-flgasKitt^ < t % i ^©7 •y^^SfiE^ttT* t)s 

[M&m 2 1 ] «1&©7 f ^ftH^T* K7 yf- 

Ig 2 0 £ I2«© 7 D 7 f - y 7*. 
.[0 0 0 1] 

tKIILt *»Wtt«»f*y*;v7n^ (a 

F^SJfffi*) ) MENU .fc&BlXtt* fcv^T7 
n 73=- s> 7'fiV$»©a- i tf ©&Affl ©SflBg £©^ V 

F&il*., #*iR]©7n^^>^ (x>^;i/7D7ti 

&*©»#) jHfrfffr*. ;i/7n*8J*CH 
•TSo 20 
[0 0 0 2] 

im:®&ffi] I£t-|5PKM7 , 7^T-fX!t til 
H 7 'J - 1- 1 b T 7 s > 7 ;i/ 7 D 7s § <£fll 1" £> £ h f & 
•5. $>?)"9)i.il^-«©^9 0%{± s . ®E#©#l&St>*S 
i&#77 *Ttt£»Ci^*tifcv*iiaiHWfc»£l- 
5. M3©&g£ftfcwt£^iJ7«5Ifc«fc!>#rtlff (it 

[0 0 0 3] ^>7;u7n7tt, m&k$& <!&^^h - 

TV'S SB 7 'J-z>^Tfe5. fir>^^7D 30 
7©ig£\ ftAttHttC^ 7D7#&ik&ftjIoT«?g 

E7D7ft«@£i§Ts #S{C*tbTStt^|Sl±T^ 

»bt*ft-jM3-r*.. 

[0 0 0 4] ^>7;i/7D7©:iIEffiffltt> %±4:ttM 
7D-->7"ftfT'5±T-«gT&£.. jKEfe#tt7n<y 
i/>7&.mZ. 7D7^M^.§3ii.ST-7D7t*¥ 

«c, x>k.tzV7vx#mm&mfttx^tz 

bT7n7ftgi«£»£-£i>Ci:T-fcSo J- 40 
— tf{±bKb«P,oTT[Rl§©E7^4i0^s g-^VN^i 
j&ft:I?>«}:7t7D7ft3?-r< 1 iJtt^Mlt 
7D.7*^^>h?ISifc!3s ftf*3tC r7D7s*5'hj 
fclfttil* 5. IEb<&^7Ds/$'>7*ftffi 

[0 0 0 5]#< O^Att*IHtflKtta-&?6«Wf ft* 
bT£»). ch^ £o^jm££3lbT7 07ftiift 
•TSBIittftti^^-B-?.. »ftffl}SWHl±btf bfcSS^ 
ItSXtt^SIMtSStfLT*!)* »«SfcJ:!j 7D7 50 
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4 

4sS^fc43^T1MXttiffl£*U JS^tt»*£<& 

[0 0 0 6] 5*>*;i/7n*C-3^T*£SftT^4± 

&^££X&£<7n>jM>>7*bfc^;Li:T-fc3>. Att 
tgftp©*CA*il>ci:ft$?£&v^ SfcW^Cift 

fcf, ?>7;i/7n7tt^f* s fflHT-fei»t^bT* 

HT\ B#Hftg1-£fc©Tfc5£hfcfiE£*lTV»i>. 
[0 0 0 7] 7vy^y?tZ>hgmZn(D<3plz\ti2, 

Mo^ias!^t7 o » >7"ft«©p^aft^i- & 

cfcfctT-t&v.. d^*&*©*ttCtttt*BIW&7n s> 
> ^SgtfiftB^ £ ft t cm if fc, ^©£-5 &£■ 
©HftW&KM (7"Dh^-f7*) SV/X&tt^W&ll 

#»© C jx 6 ©ggtttffl X « ,759,274 
tf3§4, 014,354 ^tga^SftTiStK Mlf7D^§f 

SCffig&VN fc©"t-& a. 
[0 0 0 8] KftlCiSloiHCDKIilf^^ 
;P7Dy-» ^ili, 7 n 7 ©amjlilJ i: Sits® h 
***bfc*©"t*i),- **l6© l"3#3|ea»lFJB4,70 
6,695 ^C|§^£tvrV-<3o a— 1f&> 7n7tf, 8iS 
tg«Jl-*— Kf-f7* (tinedtip)ftiIbT{£ffl?g^7n 
7©^Sl!377-;i/^T-i!)*t:<tt)au3t$n5luC, ft 

M^abT7D7ft^«j^{fr?>^A s $)So 

ffF3g4,338,957 *tttx ^(BlttSVSitSlbr 5 7 n 

TV%5. *ffl#¥F^4,307,740 ^©^g{i*B^ffF^4, 
338,957 -^©^gi:|i]«T-fet)> 7D^tta«ai»i:H 

•[0 0 0 9] #HWIf»4,805,025--»Cttf£*tt«©fl& 
©7D7H*4 s K^^tlT43t)s S9&a=y h*>5>©S 

iSSS) C <fc t) n 6 FWT «t fo 7 n 7 Stt 

^ s l5^B^^^^TV^i,o *H^»4,235,253 git 

^©©tut 7 D7 *&r'®£&-rftm%&mttz 7 □ 

7g*^S^$tlTV^?,o *S#fi : *4,245,658 *fctt 

[0 0 10] tt#8«CJ:*ft©|&*RiW&7D*S* 
i:bT> *B#fF^4, 830,032 ^fc^?nfc^*©i7 
!)7jtt7'7MclSi!3M(tS<t-5t^tt$tX7c*)©i) s 
feS. : S£3l5S®E«tl>±§Sv>rn©7n7flMt t t-=.T 

V^o 5gf©±l37b7i|e(±, ;^t'J7?5^ 

tlfe<gfflS^7 D7 ft 7 D7HM ft CJRS-j-Sff* b < 



5 

[0 0 11] «63lEft«Cov>T©±l3ttra*631JB$h 

■c«t/*¥**jaa»^*^>**AT» -ess 

[0 0 12] 

t- t s > * ;b ? p 7 it ji s t & 
fflJKCfrd 7U7*M,£^©AP#£A 

b x ttmbik* 6 a * * t?*^* s a 7 n ^ 5=- 

»r«|iLT*t>> S.07D^4s#||B««rtt**Bx 

[0 0 13] #SSiB©fl!i©#5£§a<J&> «^±©iWS 
g)^>*;i/7D7^||£S&1-3Cht&3 = *»9§© 

» h^{i^fcmft7 ; >^;i'7D^^§sitt-r 

\Z. fe Z> O 

[0 0 14] *»W©flbOW«imtt» ggffiTJttfS^ 

- k ss-r s*»ir>* d *gsH££tft-r s - i: t 

x. fc JSfflBtt § SUIT 1 ^^7Dxmiftf5ii:t 
*C*BBffi|»rt-C7n^5 ! -y7'0*3P/sa'&j« 

rzj »Mb*4*s*»7*>*;i/7D*s**»tt*- 

SCfcJC&S. rzj ^a»fci5, *tajEC7Dy 
-> > 2> tz »©#5fe©Hffl * #^g£ & £> = 
[0015] 

[«■*»****:»©#«]' *»WO«tt5 f >*^/7 
J: tHEttSitS. *-*©SJKte«ffittfe 

t- 'J t li 3 teg* -f 7fXH:ia*-;w.f yf-MfEM 
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[0 0 16] gv*J8©^y K h#s #-<©a— tf 
(is fta— if fc-out* 7-3-1* (fettgy) ft£ftT 
htfjfcj&^il, g-^y htt-t© 

[0 0 17] ««7n'^S^o^iaa»tt, 
-«B2i Vffi^JtT 7 D 7 s> 7h tiLE*m<DW&K.& i> 

ttttbhtzmsg&mwx- <t r> & ansgig 

i!i£#;L£>o Hi±if4/3-7©^a5 (■f^-7i- 
7) (±, as» l«;M>y>^tiE«lFhft^:J:UT 
r Zj fl^O >-7>y^>^B{ctiei&1-2)AA7^Di7©^ 
,6 (points) fcWLTV^,, r.Z j 

3-7t=tt)tB*lfi©^ r Zj BMm*%TtZZt 
30 §qJfgtbT^5 0 

[0 0 1 8] 707^f>y71t SffiiiSO'ss' Ka=>> 

h ©uj&sssrt tsx-rs m*ffi©fiuSffiSP±t7. a >^ r 
75" » r©*i»c«a* tLfc-^ fc-fftEda&t i t) s 

«RO«t4»*J«*ilT^5. 7D7^i/7-^i±S7Jlfi±t 
7a^7 , ^>$nB.d^>y h©U^JgSBtfBl: 
^tiSiis 7D^7-f7/>h4 s 'Nf h'o.— yh-©^ 

[0 0 1 9] T^^n^Mtfgft^-KT-tfiltil- 
5i:ts tfli'Nf Ki-s' h^P©*tXix5c 2 
*®»OMOS8li1JWiK:8BE1- * 7D77-f7^>htc 
i & 7*d ^^ross^-fe^iiiioflRiWisWfiRSii* 

'ss' F©UffJ7D><7*©g|4-fe>^^i^5:^y^ 
U7-f y^icSiO, -^^ilttS. «IHr>*tt* 

7D77o^> htfacsaa-r si: 

^■ti)*77-i'-' i ;^gX{ijE57J-fe>+»-T-«J5S;-ri>ii:A s 
50 TSS. 7D^7-f7/>h#fflBflWiflnSfc7 
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fJ/^yWbMliti, 7D7^>y7® rzj WM 
[0 0 2 0] KCife^Ttk ^E— *j±Vvoffc 

5M«$n*. *#sw©flh©«at in 10 

«W«^5y?ttda*«i:®»&36«jBJf*ns. 7D7 

[0 0 2 1 ] #$§HJ§©±i£5tfflii©g6<j, MSW^ 
tt, ^HlBCIIXl/TX*«ttSti©ff*U^!tlfi0! 
Co^T©«T©»*ffl&KBI§fc it),' -Ji^±CJI8?£ 

[0 0 2 2] 20 

n ^3^«©^##JR»*1 OTSS 

yMOfc, ^Ka=j»h6 0t (gt>}fT7n7?- 
y71 2 0 iiSlfbTV"^., 

[0 0 2 3] H3Cttx 3E«i=f M54^jBH"C^ 
«l!)(tlt6ix6?fi«#y K 1 2SVl;M3-K 1 7.** 
6, .1 8££UTt">5o JLl ZWWttftbtlXiiX),. 30 

fO 0 2 41 ' ihfrJL-'y h 2 0 

B 4 ~0 1 0 jjVf «fc 3 fcs 86*^-- v h 2 0 ©4Si?£S3 
&(±, #*L<ttJK'J*-#*-K ABS77W7 

7*m?f£)f$ XttOftSixfci^Wft*- 
^7:72 2rtJciKg£fT-So £©¥*%»*-: 77^2 
2ft, -ftO?tm3^;U'5r-->>^-te7->3>2 4 t, 40 
-{$©1tt/'?<>'7 i U'7-^>^-t7^3>2 6ts 
©«#*-* 4r-^ VT'-b 7 3 > 2 8 i: UTV> 
S. 

[0 0 2 5] J\>*r-*»#2 4& R^Sg 

m.2 1 fc, B*^S8l!l3l5*3-f ;Ui=.9' h 3 1 tiRSf 

^S/3>2 6flCtt, »*U<ttl.2 *;i/h©35* 
I-y* K (NiCad)^yr-'J 3-0*JRS"T4. ;^r'J 
3 0 3 4 fcO«ft05affll*ilB#-rS&»O»E 

163 2#RH-e>*iTVS. 50 
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[0 0 2 6] usm&nn wt u < t- 

ff6hfc*^i'b2 9i:J:!), 'J-fe7->3 > 2 

6 ©HSfciggfli:*-* *7 S/ a > 2 8 ©HSfcirat ©P^ 
0*f->-;i/«$ti5. U>3Wfi0!IK:*V>T 
t±, AyxD-t:7i>3 7 2 6M*t-n^->3>2 8 

3 3*JRS-r4rt»«tt36H27 4BJ«UTV^4. ^E- 
*;m>5»^3 3Bu Autotrol (iSMS) ©6#;i>K 3, 
450 BPM.©J;d&«ffl»*fi«ED. C. 3 
4£JRgl7Cfc!K 3 4t(4Autotrol (f§H) 

©45^1 *7W,mmw<D± *> temmmum^yx * 7 

*3 6#*eS*iT^6. MS=^T^^^7 3 6&^E- 
£ 3 4©aR^9 0 ORPM ^— *A»>S? 

7^3 3 *» 3 5#iiitt&iRjcggaib i rv^ 

5„ ^E— ^ U >7S6SJi^ft (motor linkage interfac 
e)3 7^-7ffl3 5fcf&U K«-^M 3 5 

[0 0 2 7] *-*4r-S/>^2 8©ifflBffl5fctt x PW£ 
«S4 4 £dx.fc* 7-35#4 O&Mf&Ztl 

T^«. ?L44fflJlH£|*|g&#7"7y r- (H^vg-f) 4 s 

SIUTt'D, wry ^u- 3 ^>PH£l*i 

£A£>S:t , >«fc-5CbTV , >?>o £5-4 0 fctt 2p©mM, 

*3 7K?L4 4&®oTtt*!l£|n|K£ffiLTV^o 
[0 0 2 8] ^-^^-ix>7'-fe7^3>2 8SRjlU 

fflW^ 3&g7-f 3 9* s #iJ^tl, 3.— tf&^-f «y 
5^ (magnetic Hall effect sensor switch) ^T-lifiJcT- 

^©*§T§rtfct7--r v^^e— ^n^rttMP^-a-i. 
! e;>g* s ^<^So ^©7-f y?*ji©*&t:tts tut 

/t?*>3 8fcfl33tf**f MHjfrSr) SKftSii: 

TttRJfc©***>3 8tt> ABS^ff^fiat 
i.©*s$f^ut^o s»f3 9Hy^r'J 3 0 KlE^ 
(H^-t-f) ^ftTV^o 7-f >>■5 L ©^-7{igC^3^^ 
X, Myf U 3 OiPfe^-^ 3 4^©m*#li^^Bf$ 

Jl 1 0 (D&m&<DfflmzM& LT&S-f 5. 
f 0 0 2 91 ^ Ka--y h 6 0 
H4~^6, H2 3SIFH2 9tC^1-<t7 t., fives' 
Ka-^.h 6 Oft, * 'J 7Dt:i/>«©lH£ 7*7 7v5^f 
7T-fi£^1-2.©A J 5f^L.<> _bfc7->3>6 25lFcn 
t^-&1"i)T-fe7->3>6 4S*bTV>^„ AsKi= 
v Y 6 0ic«, Wdtl«k1-«*5-3-l» • K? b 

7 (B 1^150 2) tfiSltetlT^So ±4?7v3>6 
2 ©PffJIBP 5 4 &ttl*6>iifcJ«»sK U *-jJt* 
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-b^b>X$|fii5 2f*lCii, GTE Sylvania a© 
< =. =f- a 7 )\ o >f > 6 h 5 > 7^©iS&KX£ >- 

ftft&jft 5 6 icjQR $ ftT V * 5 . d <09SmHk 5 6 li, 
^-*->r—>>7"2 80*7-4 0 <Z>*ft&A4 6 2:8 
^^n?.c ±-fe7^3>6 2£irF-fe7:y3>6 4©& 

❖cttiwariqUD^+Kx-f 6 6&Wt]£$tix]$t), m 

Cr-f 6 6.ttEVMcflte-r5UbEfia©ffi^><n * f 
6 1 , 6 3, 6 5, 6 7SfiBiT^4. 10 
[0 0 3 0] I^D'; b 6 1, 6 3t± v ±T©**t* 
^-f 6 6 fit, EVNtC#£fc-rfc;£|*D©S£Jia5fcU & 
ICIt Fi-f h 6 0f*iC:fcA7 0£@£1-£* 
R»5 0«m. ±T0-fe»^a>6 2, 6 

[ 0 0 3 1 ] ±ftt A*ft7 0 tt^ Delrin 

(AflO g© 7*7 7^ y7T-ffM1" *>©#£?£ bW El 
1 4~E1 6fcftt)S<^$tT,T^S«t-5t, 0 20 

cttAft»©iBP7 2 imam kwp7'2 

(OAMm^ 2 3 mmSS^ 2 3 fcDelrin QfeH) T* 

70©ifHttt, I^D9h6 1, 63CJ;t>J&jfc$ 
ix5A-7-rttC*A7 0£&t>fl-W-£^+>*;U7 4# 
J&JjSSftT^S. *A7 0©ijJga5 ±tti:bT 

*A*»7 0 3 ±0.5 KbT 

VSClfciWSbV. 30 

[0 0 3 2] ±T©-t-^>3>6 2, 6 4[*)T*8?3[p]K 
E?U$;fl3ffi-£-*n >;/ h 6 5tt, K (^f K-^-s» 

h) 6 0fi£3-7 8 0£&^tti>feto©:£fti:bT 
m>OT.Uy YB&mfc&Mffc-tZ. 3-7 8 OttsKU 

hfre,j&^t--s©#£f£bOo 01 i~n 

3£ftfc&<jjVf <k-5£> 3-7 8 0S, AATO©^ 

7*7 & zmmoxvy bmm® c*ny w> 

^-7i-7) 8 4£fil;tfc&g8 2£*bT^5. & 
I8 2aiC±TO'JA8 4, 8 6IMUT*tl, ft 

"&T-i3«fc'5£&oTV^o W» hJg-SH#©*£tt 
3-^8 0 J; t)4,«3±0. 5 -hCJ:!), 
3-7 8 0 © U A 8 4 1±, K 6 OCtti^^^bTSI 

Zt&T-ZZo tmXftVLmWtzntttT-k 8 8 

[0 0 3 3] 7-A8 8fcJ:>>J&Jfc**l*U»SH£rt 
fcttHMjHl 0 OtfttDftttfeilS. 0 0f£# 

10 2, ^*>7S#1 0 3&lFiuSPl 0 5§:ffbT^ 50 
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08cg^&<>^*iT^s£"-5fc, uribni o o 

<O f y^y^^l 0 3(4, 7D7,g§J|l 0©*<i>i£| 
i~Aj IMI*racaw&*7-b»bfB»*T*'«r 
tSlFT43D, R*7-fey bS5#&, ±T©^y K-fe7 
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